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(54) DIGITAL RADIO COMMUNICATION SYSTEM 
(57)Abstract 

PROBLEM TO BE SOLVED: To solve the problem In the conventional 
digital radio communication system, which effectively utilizes a method by 
which an array antenna separates and suppresses a multiplex wave and an 
interference wave depending on the difference from the arrival directions, 
that has required a large scale of an arithmetic unit to calculate a complex 
weight vector of the array antenna, requiring a high calculation quantity and 
an increased power consumption required for the arithmetic operation, in 
the case of adopting the array antenna for a mobile station whose lower 
power consumption is a requirement TV- 
SOLUTION: The digital radio communication system is configured, such that J^*^ 
the array antenna of the mobile station receives a reference signal sent 
from a base station and a waveform memory stores a complex base band 
signal of a wireless signal received by each antenna element. The mobile 
station transmits each of the stored complex base band signals to the base 
station as transmission data, and the base station side calculates the 
complex weight vectors of the mobile station array antenna and transmits 
the calculated complex weight vector to the mobile station as transmission 
data. 
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[000 1] 
[0002] 

OS*5^S!S^:S:^^M±t:-iMI|L-g-fiefS R A K 

#7>x:fjii?T-§^*n5?-n€n©^#icm e 

tai>7b (^^m*-'^^ h^uT-M^^^w ^m^^jsr 

Si:7yx:f©i§lRl1±*^iE£-r5c:i:*:fiJffl-r5o KS] 
7V-7yx-f 0§7>x-f O^^fift^'^^ h;V«ri5t^ 
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m.t\.xn^. mmwLh\.x^m{mKm^7\y~ 

^^^nfcttitlO^MOg^^pi^^^l^^MMS E (Mi 
nimum Mean Square Error) S*f8tS-:3< 7;l':JU 
*'i<Sje>nTV^«o MMS ESJptCfelt^gJSK 

LMS (Least Mean Squares) i£-^RLS (Recursive 
Least Squares) *fcii»jfi^H»*H-}|-r* S M I 
(Sample Matrix Inverse) S^i!:<)^$5c 
[0 0 0 3] g|5^±^^*^0SM Ir4*ffll^rcr->*^;1/^ 
;o Igiift^'XrAOT'D -y REIT'S So 7yr-t^? 5 0 
2-5 0 4*fll^LS7U-7>'f-f 5 0 1 ^7Vr 

•r* R FSMSi 505-507 fc. ^'f'Pa^ffitS^i^?: 

•r->"3';Vffi^t^^-r«A/D^g|^5 0 8-5 1 0 

^cwskt^mmmm.^^ 1 1~5 1 3t. 

h/l'T?M*'#ti-in3t'f 5DB F (Digital Beam Form in 
20 g) SCS 1 4 Sfti{'iHtira)fL/-=a[|R'^-X/^VH^i 

[0 0 0 4] Sfc. HSaDB Fg|5©7o-yi'Et?aB 
•3^ *ajR-<-X/^yK<i^©fflK!ff?iJt^-©ifif75iJ, 

6 0 5, ^^■^-X-''cy 

H-rs^Sggeo i~6 0 3 t^}|LfcM^*i^tBinii 

f SRfflfiDJI«g6 0 4«:<iASo 
50 [0 0 0 5] s-f^fiifiejlBS«*iiorsij*LfcS^ 

jfflRLTMB*nfc7>-r:^^?5 0 2-5 0 4T*§ffl 
*n«o 7V-f:MR?5 0 2-5 0 4-p§«LfeS%M 

*^6}M€bfc#S8M^co^*g{i^%R FgmgfS OS- 
SOT T'JS(itm^co4=ra«!SS!c^^-r§*raMSSt 

Hfift^L, A/Dg^gg5 0 8~5 1 O^frLTip 
l^mjSS§5 11-51 3ltA:^-rSo 
[0 0 0 6] JPts)^1*i^lg5 11-51 3T'tiA/D^ 

mk<o^mmmLmn^i^mmmL^^x^m^-7.>'^y 

40 Kfl^CS^LDBFSPS 1 4K:A:'3r5e DBFgjSS 

sspe 0 5 u ^i^'^-x/^y Kfi^©ffiBatT 
yijfc, ^mk^-x^^ym^t^mm^oyim-<.^Y 

[0 0 0 7] ■^bi,cmmrf¥i<ommimuLrcik. * 

ufcams^^'^i' hjit^ryf-i-m^X'^iSLrc^^ 
m^-7./^y m^t^mnme 01-503 xmn 
so mmmm e o 4 r-i^lfflin Lssss 5 1 5 ic A^cr 
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[0 0 0 8] ilOJ:5tc7U-rv-r-^*fflV^T^MiS 
hJi/^i^^-rs/cfcti:, s M.I a:t^ttit«fiP?:*:#v>ffi 

So Sfc R L S L M S ^T-a S M I atit^ftSfi 
[0 0 0 9] 

[^i^A^f^g^Li^ii-rsSS] ilHO^dtryix-T 
snri/^So L-A^L. lf-«o:*:ti^7v-7>-r-^£0 

[0 0 10] 

[iSffi«r»»i-sfc«>o#s] :^^m(07'iP^)mim 

7L/-7>'x:fr-§<iU #71^-f:>-Sg?T'S#Lft:^ 

So mmhrc^mm^-T./vy'iiim^'^m'f-i'tL 
^'^mr'-i' tLxf^Wimcmmt^c ^wimxcn^ 

S€Uig^K^7b-7yx-^o«*M»'^i' h;l/i:LT 
fflt^SCfcT*^affiStfffl^*^P.©T»SfiD5>li, SUE 

T^Ati, ^K]^©7b-7:/T"f<D«^a*L-^i'h;l/^- 

[0 0 12] 

X. miA'^^A^m^'xmmtZo 

[0013] (HfiSOJ^JI 1)01 ;l/ 
t TMK* tlfcffi»© 7 -^117*^ c. 4 5 7 U~ 7 y 
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[0 0 1 4] 7>-f:MI7 J 0 2-1.0 4^«i^S7b 
-7>'7^:M 0 1 ^7yx-^*?T'g#LrcM|gS 

S^MiiifetSffl^tc^iSSt^^-rSR Fgffllgl 0 5~ 
10 1 0 7 i:, S*P^^!S^Scfi^^r->'^r;l/fi^lcg^-rs 
A/DSftSl 0 8-1 1 Ot, k/V)^mk(fi^W^ 

1 1-1 1 3i:> ^m^'<^-7.)^yY^^\z.wm■h■^ 

'<^'h;P;>«tU 1 1 e^ii^Sc 
[0 0 15] *6.K, ipll«BtfeKLfc§«^'^-X/<;> 

list, *HI^SIScfl^*7f-ai^<l^£lE^-rSD 
/ASSiS 1 1 9 i:, D/AgSI»<D(fiHll|Jfia:^S^?r 

^«jait»**-r s^ise^ir ^isisj^^ Lfiff^om:^ 

Kti*i-rSRFjg{gggl 2 0i:, ^ISfi^^SfiTSS 
M7>x-f 1 2 l^OlitS. 

[0 0 16] Sfc, E12ttm*if>tttiD»gP©-/n-;.i7 0 

io *iis2 0 1-2 0 3 hm^\.n.^^^wm^9i■■t^n 

ffitD»ig2 0 4;&ii;JeSo 
[0 0 17] 7^-7>7'-tl 0 ll^©§7y7"-f^? 
1 0 2-1 0 4*>P,ip|l)(B«i&«l 1 1-1 1 3ST?a 

^Ty'fi-fki-nw^mz.%wm,-^t\xi5'o. 
0 2 T'§fi^nrc^*gfi^tcoi^T©S!!«%)i'^So 

[0 0 18] 7yx-:h^ 1 0 2-p§MLfeSli^A>?)jM 

<1 L fc#Igfl-^®^iSg{i^^ R F 1 0 5 T-i^iH b 

40 K/-OWm 1 0 8«;/rLTiflRlS9«^JSII 1 1 l V^Xh 

■rso Jf^i^w^sggi 1 \x\tk/vi-&mk.n^fsimi 
WM,^n^^msmm.xwk^-7.>^y Y'm^v-^m■ 

1 1 7tcA;^iLS8|-rSo 

[0 0 19] 1sm.rz^Wk^~7.^^yYm^nlm.-^^ 
sisi 1 8KA*L. n-^o^mmmM-^^^^mm. 

^^©^P^^IiSlfcfi-^^RFSIfi^i 2 0tcA;bt. » 
50 tBUL, 3^<t7yx:>-l 2 1 ^r/VLTSttSCaifll-r 
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[0 0 2 0] msKmrnmcofu-j ^Ei^^-to 
ttiT^x-ta 0 1 fc. mmt^mr-yyT-i-so 

3 0 5 fc. ^^-^-XA^ H^^*^5.|31«9«iiSXa®iS 

«l^ffi*^TV^ml!©s^Ix-^'^a:^■r5S[lSl§3 o e 

sj^}g;<tu 3 0 7 mh^<DWk^-7.f'^>Ym^ 

t'j 3 0 9 i:. M9Lrcmmm3^^'> 
[0 0 2 1] i^iSM*>e.3MmL/£±iBS«M-<-x/^>' 

K«^<0*«€^*ry-r-^-3 0 1 T-S€U S^Lfc 
4^:xb-^3 0 2^^LTR F§MS3 

[0 0 2 2] ^«lS'^-X/'?>FfB#^a^'^^h;l'iS 
J¥gp 3 0 8 icKf] ±IB S M I a^fflV-T«lRM*^«r 
SiftMT'ffS-rSo fi*^--^^'h;V}ilWSI53 0 8lC:feV->T 

[0 0 2 3] :^Alc^«^-<-xA>F@-^i:#Bgfi^t 
©ffiKI'^i'h;l/*tt»L. tai!llfT?ij£D)SR?'Ji:08!^t 

-^^^ v/im^^i' u 3 0 9 tcsisrso 
[0 0 2 4] f^^icmfULrcmmm^^^ v/i^^m.^^ 

m^3 1 ocA;^u m^o^m't^^^^'Tz^mmis.m. 

#^ICSIKUD/A^MI3 1 ItA^fSc D/AS 
SSSt'OffHIIBKSStii^^rRFMMSS 1 ZizXtJU M 

[0 0 2 5] i»wimc^^^x^mLrcfmm^^7>7- 
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i-m=?l 0 2TS^U ±EtftT>x:Mfl?l 0 2*> 

oT«jg'^-x>'^:/K<i^5rf#s„ m^nrcm^-<-x 
/^yK##*«isigi 1 5icxtib. mmiikmxiiTm 

i'tLxm^^i'bi\^y<'e<j 1 1 GicXtsL^mt^^ 
[0 0 2 6] JMSi^?<Da*S»'^^ F;VM»f*T. S«6 

^-^^ b;I/fc±fBLfc7>'T-tJR? 1 0 2*>c.J1»Ir1W«5 

o^»enfc#?£jg'^-x;':>'Kfg^i:^^SS2 0 1 ~ 

2 0 3 nmmmz O 4 T-ISltSSpJfL^aSSg 
[0 0 2 7] «W§gl 1 5T'a*.#ltiD»Lfc5S38'^- 

20 [0 0 2 8] %fe**Sfi©}B!i-ett7>-r-f 10 2-1 

0 4A>P.S^^if>ftj-tolfg?l 1 4O^»tl2 0 1-2 0 3 
tT'©?^^*^3©«^?r^Lfc*V 2W±-?«n{f^< 

CO 0 2 9] ^mSh--^^ h/VcDMSfJi, i^Sft^cOg:^ 
^f)i$)?|f'&«l-aiS^iSSt©!S5T-^l|[-r S c i: J: t) :^ 

Cite J:!?, i»«i«©»li^eiR«S©iR«@EfkKi:t,% 

5 PJ5l575lBl©^ ftC jits L TgfSf S L t *^T' t S 0 
[0 0 3 0] {^<Dmmz)Mi\Cimmo:>Ti'^)\^ 

4&©-9--:^^iil/-^4 0 5-4 0 7Wn, **fia©Jg^ 

4 0 2-4 0 4?:{S^57U-7>-r-f4 0 1 RF 
S«ll4 0 8-4 1 Ofc, A/D^g5tg4 11-413 

fc, W'mm'm^A 1 4-4 1 ei:, mw^^mn^i.^ 

1 9 %V38g4 1 7 t, my)--^^ b;V?«^-U 4 1 8 

jS^Jg^tU 4 2 0 fc^fl^So 
[0 0 3 1] S/c. S*Wti!)ngSi3©«^(i0 2ti:^L 
40 fc*SS©}^jKl tlRl«T'$)<5*»«g2 0 1 -2 0 3 tl^ 

[0 0 3 2] set, jS^-<-X^^>K<l-^^l^ffi^i-E 

•rsi^ffli«as4 2 1 i^ffiij-isbfc^asffi-^-x/^ 

>'KM^ic«|gS*-^i7 h;U*^Wr§ms§g4 2 2- 

4 2 4 mMm)^xm^-7.f^y vm^^m^o^^ 
50 mmmLmm(09.tncmmtz r f mmss 431-4 



-4- 



7 

[0 0 3 3] mmltl^^mmLrcm^m^(omlSi^^^ 

fl^^-y— +3.L'-:5! 4 0 5^^^UTR FSg2S4 0 8 

[0 0 3 4] i>:(=SSlLfc#^^-<-7.A>H^^;&il 
IC^SILD/A^^§g4 2 8tCA;^!-rSo D/A^Mt 

o'pmm't^i^m^^R FiMM#§4 3 1 izxtiu mm^ 
[0 0 3 5] sss^T«*ss©j^jiii tmm(D!iim^'ij 

*>p>^aS8§4 1 7T'fJoTSi!^i'^i'h;l/;<t'; 4 1 9K 

[0 0 3 6] ^wiMi^mmai. m^mijan^4 1 9 
iz^i^rm^^'!? hJi^i'ev 4 1 sicmmLfcm^m^ 

^^h)lt±ti7>'ri-m'f4 0 2*^C)*|B)^SI&|g4 

nfcS-a?^'^-X;'!vHfi^fc^SiS8g2 0 1-2 0 3 
T-M»L. |BIffii(ra»S2 0 4T-iiq3?l,aiSI§4 1 7CA 
^rSo «9!8I4 1 7T-S*{>fttin»Lft:a*'^-X/<; 

[0 0 3 7] ^Wi^mmicii. mm^-:^^^ym^ 
^mm^im4 2 1 r-m^mtZo ut. sing 4 2 

2-4 2 4i)^P>r>f"f-m^4 0 2~4 0 4*-ptt*7' 

f'iyvm^tm^^^ h!i>i^v 4 1 sidsaiLfcffijg 

h;l'i:i&«»8§4 2 2-4 2 4T-^-n€nS» 

LE32^P§§ 4 2 5-4 2 7 t A:'3 Lm^cOHiSIS^% 

■r5^TOisisc€^t^n^'n^pLD/A^ais§4 2 

8-4 3 Oti:X:^-rSo 

[0 0 3 8] -D/A^mmcD^^m^i&tkm^^R Fm 
ftsg4 3 1 - 4 3 3\,cxtsL. mwmmL^^-r^mm 

^-^nly-^ 4 0 5-4 0 7 t7>x-fl^?4 0 2- 

4 0 4 ^fTLxmikmK^mt^o cnt j; DS^fiMr* 
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[0 0 3 9] ^*5. 7mmo:>mmrHiry7'i-mi-4 0 

2 - 4 0 4 A> P>a*#ltjflD»gP 4 1 9 (OmWm 2 0 1- 
2 0 3$T-03^iK&t?S»Sg4 22-424*^ 67 >r 
■f3fe?4 0 2-4 0 4ST(D3SiK*'3©li-&*^L/t 

A\ 2«±T'fcntf^<1t!cPg^?n?.t>©T-a^l.\ 

[0 0 4 0] h/KDMmt. %m<o^m i 

2<g©)S«?-i?ff5ili:tcJ:t)s ^K^O^fi-^eJS 
[0 0 4 1 ] 

miWia:>^7y7"fmi-X'^m\.tcmmti^tbm 

[01] *^igK<fc5xi^*5J;l'^«|jig->Xri»%5gffl 
[02] ^S!i«OS?J'{'Jlt*n^ei5(7):/n-yi'0 

[03] ^mn\c^^=f'j^)\^mmm'y7.TL^mm 

30 [0 5] Vt^CO S M I ffi*Ml^f=x5;jf/l/^iS8aHi->X 
[06] DB F8POyn-yi70 
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